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This study investigated the various aspects of seed systems of climate resilient root and tuber 
crops, which includes seed value chain, seed replacement and certification procedure, varietal 
release process, and seed trade and market, in the Philippines. The study focused on three 
most important root and tuber crops of cassava, sweetpotato and potato. The findings of the 
study will be helpful to identify challenges and opportunities to improve efficiency of seed 
systems to accelerate adoption of climate-resilient crops. Value chain analysis approach to 
map the interaction among stakeholders involved in the seed production activities and trade,  
and Strengths-Weaknesses-Opportunities-Threats (SWOT) analysis to assess the overall 
performance of the seed value chain were used as methodology. Data collected are from 
secondary sources and primary data using focus group discussion and key informant 
interview.  
The seed value chain for climate resilient root and tuber crops (sweetpotato, cassava and 
potato) as described by the study is composed of two important stakeholders; (1) operators 
who own the product at some stage in the chain, and (2) service providers who support the 
operators in their activities with knowledge, inputs, finance, certification, research and 
extension. The operators in the seed value chain is diversified which includes the farmers, 
private seed companies, nursery operations, research institutions, and universities/colleges. 
This operations have activities on genetic resource management, variety development, early 
generation seed production, seed multiplication and seed marketing,  dissemination, adoption 
and use. While service providers includes quality assurance, variety testing and release, seed 
certification and registration, financial services, marketing management and seed extension.  
The linkages between and within operators and service providers are guided by the enabling 
environment, which include governance, legislative, regulative frameworks and economic 
environment (pricing policy, seed distribution policy, laws and regulations, credit). 








The SWOT analysis  on seed value chain indicated that major weaknesses and threats 
included: (1) Lack and sustainability of supply of planting materials especially certified 
seeds,  timeliness of delivery, and new varieties; (2) Lack of farm to market roads and 
inadequate logistics contribute to post-harvest losses due to damages and bruises on skin 
that could occur during transport; (3) limited budget and poor facilities to meet farmers’ 
demand, like inadequate cold chain facilities to extend shelf life of seed; and lack of access 
to financial assistance, especially farmers, and (4) prevalence of pest and diseases; and (5) 
effect of typhoons and other climatic conditions. However, the strengths identified by 
farmers and other stakeholders are: (1) Availability of high yielding varieties (potato:  high 
yielding and resistant to late blight and have favorable eating qualities; and sweetpotato: 
orange-fleshed cultivars with resistance to sweetpotato virus; (2) Crop protection and 
production practices/methods to slow the rate of degeneration of the seed included proper 
post-harvest handling and storage, field or post-harvest selection, and pre-planting 
treatment; (3) Availability of assistance from government institutions on trainings on good 
agricultural practices; 4) Government financial assistance, low interest, and/or longer 
gestation credit programs; (5) Ideal climatic conditions for growing potato, sweetpotato, and 
cassava; and (6) Availability/use of tissue cultured planting materials (although there is 
shortage of supply). The opportunities presented were: (1) increasing demand in the 
domestic market; (2)  increasing awareness of the public on health benefits from potato, 
sweetpotato; (3) availability of new and/or matured technologies on farming systems to 
increase productivity and  pest and diseases management; and (5) assistance from 
government on trainings on sustainable farming, etc.   
Based on this, the  study recommended different strategies as follows: (1) Maximized 
strategies - government should ensure sufficient and year-round supply of good quality seeds 
and planting materials, and strengthen regulatory services and international regulatory 
cooperation, and good regulatory practice; (2) Aggressive strategies - ensure availability of 
certified seeds not only from the government but also from private sector and farmer 
cooperators;  and intensify investment in infrastructure for greater connectivity between 
regions for efficient logistics and infrastructure for whole seed value chain, and improved 
regulatory environment for faster flow of goods within the domestic markets; (3) Calculated 







development of incubators, information sharing and networking with universities, research 
institutions, and industries; and continue investments in adequate laboratories to ensure 
sustainable production of safe and good quality seeds and planting materials; and (4) 
Minimized strategies - strengthen regulation and strict enforcement of plant quarantine; pest 
monitoring and early warning mechanism for pest and disease infestation, and establishment 
of cold storage facilities and improve transport.  
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This study is part of one of the subcomponents of the project on “Climate-smart Food Systems 
in Southeast Asia”, which “focuses on strengthening seed systems through policy reforms and 
rice-based systems and improve nutrition security.” 
This study focuses on one of the activities of the Climate-smart Food Systems Project, i.e., 
“improving efficiency of seed systems to accelerate adoption of climate-resilient crops.” The 
main objective of the study is to examine the following aspects: 
1. Seed value chain for climate resilient roots and tuber crops: sweetpotato, cassava and  
potato; 
2. Seed replacement and certification procedure; 
3. Varietal release process; and  
4. Seed trade and market. 
Methodology 
 
Value chain analysis approach was used to map the interaction among stakeholders involved 
in the seed production activities and trade for cassava, potato and sweetpotato. This provides a 
better understanding on the existing players in the market as well as pinpoint linkages and 
bottlenecks where possible interventions could be introduced. And later,  (SWOT) analysis was 
done to assess the overall performance of the seed value chain of the earlier mentioned 
commodities. 
 
Seed Value Chain Analysis  
Figure 1 below represents the general (proposed) value chain for the three commodities: 
cassava, sweetpotato, and potato.2 Separate value chains can be developed upon further 
investigation and collection of data from the primary and secondary sources. In  
                                                          
1 Copied verbatim from the project description of the project “Climate-smart food systems in Southeast Asia” available on 
this link:  https://ccafs.cgiar.org/climate-smart-food-systems-southeast-asia#.XX0XhJMzau4 
2 The figure and concepts were liberally lifted from the seed value chain analysis of Audet-Belanger et al. (2013) and revised 




Figure 1, the stakeholders in the chain can be categorized in two: operators (in grey) who own 
the product at some stage in the chain, and service providers (in light orange) who support the 
operators in their activities with knowledge, inputs, finance, certification, research and 
extension. The following are identified activities (in blue) of operators in the seed value chain 
with corresponding services (in green) provided by service providers:  
 Genetic resource management – the genetic resources base maintained as basis for 
variety development. From PhilRice (1996; as cited by Sombilla and Quilloy 2013) in 
the case for rice, seedlings are provided for varietal development by plant breeding 
institutions; then certified 100% pure by the Bureau of Plant Industry (BPI) - National 
Seed Quality Control Services (NSQS) via Seed Certification Section. “The 
importation of seed varieties which are easy to grow locally under ordinary conditions 
is prohibited. Seed varieties which are difficult to grow locally under ordinary 
conditions are exempt from this prohibition. These varieties are those which are neither 
locally produced in adequate quantities… nor produced at competitive prices…” (DA 
1992). 
 Variety development – the process of breeding and selection of new varieties, including 
the testing of varieties within different agro-ecologies for different user groups. One of 
the government agencies that provide fund for varietal development is PCAARRD to 
universities and research institutions. The said government agency is mandated by law 
“to coordinate, evaluate, monitor the research and development of the Seed Program…” 
(DA 1992). BPI-Crop Research and Production Support Division (CRPSD) provides 
planning, monitoring, technical assistance and even R&D, particularly in areas of: crop 
improvement, Philippines PGRs, biodiversity conservation and sustainable utilization 
through its Crop Improvement and Plant Genetic Resources (PGR) Section; and crop 
culture and management, and institutional linkages through Crop Culture Management 
Section (BPI 2013).  
 Early generation seed production – the maintenance of breeders’ seed, and the 
production and dissemination of pre-basic and basic seed. After multi-location yield 
testing by research institutions, seed varieties are recommended and certified by the 
National Seed Industry Council  
 Seed multiplication – the multiplication of early generation seed into the certified 




ensure availability of quality seeds for the farmers, nursery operators get accreditation 
from BPI-CRSPD thru its Crop Production Support Section.  
 Seed marketing and dissemination – the collection, distribution and sales of seed. 
Cooperatives, banks, and even farmer’s organizations could provide financing for 
buying of seeds. On the other hand, nursery operators and seed companies, even the 
government thru the Department of Agriculture and/or its attached agencies, can 
provide marketing information to operators. 
 Adoption and use. At the farmer’s and community’s levels, there is a need for variety 
management and seed quality as well as strengthening informal seed system. It should 
be noted that adoption and dissemination of seeds can occur within the community. 
There are also some instances when farmers store some of their produce to plant for the 
next planting season; while others are mainly concerned with subsistence farming.  
 The Agricultural Training Institute is mandated by law in the assistance of seed 
extension activities and training programs (DA 1992). 
Linkages between operators and service providers and within operators and service providers 
are guided by the enabling environment, which include governance, legislative, regulative 
frameworks and economic environment (pricing policy, seed distribution policy, laws and 
regulations, credit). Interaction or collaboration between operators and provides are driven by 
incentives.  
These are the institutions who had NSIC-registered for cassava, sweetpotato, and (white) 
potato.  For cassava, the plant breeders/developers were: University of the Philippines (UPLB) 
– Institute of Plant Breeding (IPB), and Visayas State University (VSU) – Philippine Root Crop 
Research and Training Center (PhilRootcrops).  For sweetpotato, they were:  Benguet State 
University (BSU) – Northern Philippines Root Crops Research and Training Center 
(NPRCRTC), BPI – La Granja, UPLB – IPB, and VSU – Philippine Rootcrops and Tarlac 
Agricultural State University.  Lastly, for white potato, they were: BPI – Baguio National Crop 
Research Development Center (BNCRDC), BSU – NPRCRTC, and IPB-UPLB. The 
Consultant visited all these institutions and conduct key informant interviews (KIIs) or focus 
group discussions (FGDs). 
Unfortunately, the researcher was not able to meet with major players in the Philippine seed 




development activities. Of the companies listed in the inception report, East West Seeds was 
identified as producing and distributing sweetpotato and cassava planting materials.  
In the case of small-scale nor informal/non-accredited nursery operators, the researcher was 
able to interview a few farmers engaged in the production and distribution of planting materials 
(not certified).  
 
 
Figure 1: General (Proposed) Seed Value Chain for Cassava, Sweetpotato and Potato 
 
Pertinent laws, regulations (including import and export regulations), and policies related to 
the seed industry were also reviewed.  
 
SWOT Analysis 
Sammut-Bonnici and Galea (2015) said that a Strengths-Weaknesses-Opportunities-Threats 
(SWOT) analysis examines the internal (strength and weakness) and the external (opportunities 
and threats) environments where an organization operates. It involves identification of various 
resources, competitive advantages, and market opportunities and threats in order to formulate 
strategies accordingly. 
Based on the results of the focus group discussions with stakeholders, we have established the 
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were identified that overcome weaknesses in the value chain. The strategies were ranked based 
on the criteria below:  
- How do strategies make use as much as possible of the strengths?  
- How do strategies as much as possible reduce risks?  
- How do strategies contribute to the objectives?  
- How do strategies contribute to other selected important criteria, like for example food 
security?  


























Data were collected through desk review of existing literatures, government policies, institution 
reports, and secondary data, and also focus group discussions (FGDs) and key informant 
interviews (KIIs). All of the documentation are intended to generate both qualitative and 
quantitative data that describe the different characteristics and conditions within the seed value 




Table 2 presents the data for collection. 
For secondary data, the following data collected: 
1. Seed production; 
2. Seed release and replacement; 
3. Size of market/share of seeds in the market; and  




Table 2: Primary and secondary data collected 
Objective: Examine the 
following: 
Data needed Source of data 
Seed value chain for climate 
resilient roots and tuber crops: 
Sweetpotato, Cassava and 
Potato 
Secondary data on: 
Production (supply of seed) 
Processing 
Marketing/Distribution 
Consumption (demand for seed) 
 
Sweetpotato – purple and orange 
Sweetpotato—select one 
province from Bicol being the top 
sweetpotato producing region 
accounting for 27.5% of total 
production, followed by Eastern 
Visayas  
Cassava—select one province 
from Northern Mindanao being 
the top cassava-producing region 
accounting for 41.2% of total 
production, followed by Cagayan 
Valley. 
White Potato—Benguet being the 
top producing province 
accounting for 88% 
Seed replacement and 
certification procedure 
FGD/KII Government agencies (Bureau of 
Plant Industry, PCAARRD, NSIC) 
Varietal release process FGD/KII  Private companies/NGOs 
 CIP 
 VSU-PhilRootcrops 
 Seed Center Philippines 
 Benguet State University 
(BSU) – Northern 
Philippines Root Crops 
Research and Training 
Center  
 UPLB-IPB 
 Northern Mindanao 
Integrated Agricultural 
Research Center  
Seed trade and market Secondary data on trade and 
market size 
FGD/KII on market share, market 
structure, conduct, and 
performance; regulatory systems 
Comtrade, Euromonitor, FAO 
database, PSA, etc. 
 
For primary data, FGDs and KIIs of seed value chain actors, government and non-government 
officials in 3 to 4 provinces were conducted. Sample provinces were identified based on 
geographical location (the big islands: Luzon, Visayas, and Mindanao, are represented), and 
on production of sweetpotato, potato, and cassava. The following provinces have been selected: 
a) for sweetpotato: Tarlac in Luzon, and Leyte in Eastern Visayas; b) for potato: Benguet in 




Mindanao. The selection of study areas is based on area planted, production, and yield, and 
also presence of support/ services.  
The list of institutions for FGD and KII are summarized in Table 3 and Table 4. Guide questions 
were formulated for each stage in the seed value chain map to capture its structure and 
performance. See Annex 1 for list of guide questions. Some questions for breeders, producers, 
and other operators in the seed value chain were about the evolution of seed varieties, 
development of new varieties of high quality and climate resilient,  rate of adoption, issues and 
constraints in enhancing the supply of high-quality seeds such as certification processing and 
licensing, yield performance of seed varieties, incentives for operators and service providers, 
conditions under which seed moves (contractual arrangement, credit, financial resources), 
marketing strategies including market pricing and quality control, and incentives that would 
motivate collaboration among different players of the chain and that would promote 
entrepreneurship. 
 
Table 3: List of institutions and groups identified as value chain operators 
Cassava Sweetpotato Potato 
Genetic Resource management and variety development 
UPLB-Institute of Plant Breeding 
(IPB) 
Benguet State University (BSU) 
– Northern Philippines Root 
Crops Research and Training 
Center 
BPI – Baguio National Crop 
Research Development Center  
Visayas State University (VSU) – 
Philippine Root Crop Research 








Tarlac Agricultural University 
(TAU)-RRTC 
UPLB-Institute of Plant Breeding 
Early generation seed production and seed multiplication 
UPLB-IPB BPI Experimentation Centers BPI – Baguio National Crop 
Research Development Center  
BPI Experimentation Centers BSU-NPRCRTC BSU-NPRCRTC 
VSU-PhilRootcrops 
Tarlac Agricultural University 
(TAU)-RRTC 
VSU-PhilRootcrops 
Tarlac Agricultural University 
(TAU)-RRTC 
 
Nursery operators UPLB-IPB UPLB-IPB  
Nursery operators Nursery operators 
Seed marketing and dissemination 
BPI Experimentation Centers BPI Experimentation Centers BPI – BNCRDC  









Farmers Nursery operators Nursery operators  
Farmers Farmers 
Adoption and use 
Farmers Farmers Farmers 
 
Table 4: List of institutions identified as value service providers 
Quality Assurance 
 
 BPI-National Seed Quality Control Service 
Variety testing and release 
 BPI-Crop Research and Production Support Division 
 PCAARRD-Crop Research Division 
Seed certification/ registration 
 National Seed Industry Council 
Nursery Accreditation 
 BPI-Crop Research and Production Support Division 
Financial services; marketing management 
 Cooperatives 
 DA 
 Farmer's Organization 









Domestic and Global Trends for Potato, Sweetpotato, and Cassava 
 
This section provides the situationer and performance of the three (3) commodities under study: 
cassava, sweetpotato and potato. Table 5 summarized the key crop indicators at different 
periods.  It starts with the discussion on area planted/harvested, then on volume of production, 
yield, trade, and seed supply chains. 
 
Table 5: Key Crop Indicators, Periodic Averages, Philippines, 2001-2016 
 

































68 114 149 273 498 631 118 193 296 
Production 
(tonnes) 
1,643,620 1,942,948 2,466,791 68,244 110,620 118,711 552,309 562,989 524,470 
Yield (hg/ha) 79,370 91,615 111,605 126,248 146,517 149,626 45,244 48,825 56,661 
Data source: FAO (2019). Author’s own computation 
 
Production 
The behavior of the volume of production per commodity (in Figure 2) is relatively the same 
to that of their respective area planted/harvested (see Area Planted/Harvested and Productivity, 
Figure 7).The volume of production’s graphs for cassava and sweetpotato have increasing and 
decreasing trend, respectively, 1990-2018. Potato remains small compared to the other two 






Figure 2: Volume of production (in metric ton), by commodity, 1990-2018 
Data source: PSA (various years) 
 
Philippine gross production value for potatoes is significantly low compared to that of other 
root crops and tubers like cassava and sweetpotatoes; this comparison is reflected in Figure 
3.Despite this, the gross production value of potatoes has gradually grown over the years; from 
$20.93 million in 2001 it has almost doubled by 2016 with a value of $37.02 million. 
 
 
Figure 3: Gross Production Value (constant 2004-2006), Philippines, 2001-2016 (millions US$) 

























































































































It can also be seen on Figure 4 that cassava production has been steadily increasing since 2001; 
from an average production of 1.64 million tons in 2001-2005 (1.65 tons as of 2001), 
production has gone up to an average of around 2.47 million tons in 2011-2016 (2.71 tons as 
of 2016). The price per ton of cassava has consistently increased as well from 2001 to 2013, 
yet it decreased significantly from 2014 to 2015. As of 2016, cassava price per ton has begun 
to creep upward again. 
 
 
Figure 4: Production and Producer Price per Tonne of Cassava, Philippines, 2001-2016 
Data source: FAO (2019) 
 
Average volume of production for cassava was 2,021,269 metric tons (mt) from 1990 to 2018 
Figure 2. Half of the production was coming from ARMM with an average of 1,015,439 mt. 
Northern Mindanao came in a far second with an average of 307,854 mt for the same period 
(15%). Bicol with 159,652 mt (8% of total production), Central Visayas with 112,445 mt (6%), 
and Eastern Visayas with 78,451 mt (4%) came in third, fourth, and fifth, respectively. 
However, looking into the last five years only, on the average, the contribution to the 
production of ARMM only accounted 38%; while Northern Mindanao and Cagayan Valley 
















































































































Philippine potato production drastically increased from 69,461 tons in 2006 to 118,497 tons in 
2007; however, it has plateaued – or even slightly declined – since then (Figure 5). As of 2016, 
the Philippines produced 116,783 tons of potatoes. In contrast to the stagnant production of 
potatoes, the price per ton has increased over the years except for a decline in price from 2013 
to 2015. The price per ton of potatoes is $748.10 per ton, the highest ever in the years 2001 to 
2016. The price per ton of potato is also significantly more expensive than that of cassava or 
sweetpotato. 
 
Figure 5: Production and Producer Price per Tonne of Potatoes, Philippines, 2001-2016 
Data source: FAO (2019) 
 
From Figure 2, average volume of production in the country for potato, 1990-2018, was 
101,539 mt. More than eighty percent of the country’s potato production came from CAR with 
an average over the same period of 82,819 mt. And this did not change even in the last five 




Sweetpotato production has sharply declined; it can be seen on Figure 6 that sweetpotato 








































































































from 2009 onwards. Despite this, the price per ton of sweetpotatoes has increased considerably 
from 2001 to 2016 and stands at around $315.60 per ton as of 2016. 
From 1990-2018, the volume of production for sweetpotato averaged 574,460 mt, with Bicol 
taking 21% at 119,163 mt (Figure 2). The remaining top four (4) producing regions of 
sweetpotato in the country were: Eastern Visayas with 108,037 mt (19%), Caraga with 54,384 
mt (9.5%), Central Visayas with 49,424 mt (8.6%), and Western Visayas with 38,611 (7%). 
The top regions did not change in the last five (5) years except for their position: Eastern 
Visayas and Bicol contributed 20% and 17%, respectively.  
 
 
Figure 6: Production and Producer Price per Tonne of Sweetpotato, Philippines, 2001-2016 
Data source: FAO (2019) 
 
Area Planted/Harvested and Productivity 
In the country, cassava had the most area planted among the three commodities under study 
(Figure 7). Over the period 1990-2018, there is an increasing trend for cassava; while 
decreasing for sweetpotato. Though not obvious in Figure 7, the area planted/harvested for 
potato declined significantly starting 1995 by almost half of the previous year. It was only 2007 







































































































Figure 7: Area harvested/planted (in hectare), by commodity, 1990-2018 
Data source: PSA (various years) 
Yield, metric ton per hectare (mt/ha), is used to determine productivity. There is generally an 
increasing (linear) trend for all three (3) commodities as seen in Figure 8. As mentioned earlier, 
production and area planted/harvested looks relatively the same for the commodities under 




Figure 8: Yield (in metric ton per hectare), by commodity, 1990-2018 
Data source: PSA (various years) 
Average annual yield for cassava in the country was 16 metric tons per hectare (mt/ha) from 
1990-2018. Considering the last five (5) years only, this had gone up to 26 mt/ha. Four (4) out 
of five (5) regions remained on the top five (5) with the highest yield even when looking at the 
































































































































































average annual yield of 13 mt/ha for the period 2014-2018) replacing ARMM (average annual 
yield of 11 mt/ha for the period 1990-2018), the top four (4) regions remained the same: 
Northern Mindanao, SOCCSKSARGEN, Cagayan Valley and CAR.  
In the case of sweetpotato, yield in the country was 5 mt/ha only for the period 1990-2018. It 
can be said that there was a slight improvement in recent years as it became 6 mt/ha in 2014-
2018. Northern Mindanao remained the top yielding region for sweetpotato. It can be observed 
that except for Northern Mindanao and Zamboanga Peninsula, there was a decline in yield in 
recent years for most regions.  
For (white/Irish) potato, its average annual yield values were 14 mt/ha in 1990-2018 and 15 
mt/ha in 2014-2018, respectively. Regardless of the period into consideration, the top four (4) 
regions in terms of yield are the same with CAR as number one. 
 
Cassava  
Figure 9 shows that the area harvested for cassava has also been steadily increasing, which is 
expected since hectares of harvest correlates with production. Moreover, the yield per hectare 
has also increased, indicating an improvement in the land productivity for cassava. 
 
 
Figure 9: Area Harvested and Yield per Hectare of Cassava, Philippines, 2001-2016 
Data source: FAO (2019) 
Potato 
Figure 10 provides information on the hectare and the yield per hectare of potatoes. Much like 



































































































as of 2016, the area harvested of potatoes are 7,744 hectares. The yield per hectare – which 
measures land productivity – has also stagnated since 2006. 
 
Figure 10: Area Harvested and Yield per Hectare of Potatoes, Philippines, 2001-2016 
Data source: FAO (2019) 
Sweetpotato 
The decline in production may be inferred from the decline of area harvested for sweetpotato, 
which can be seen in Figure 11. In contrast, productivity has risen, particularly from 2012 to 
2016.  
 
Figure 11: Area Harvested and Yield per Hectare of Sweetpotato, Philippines, 2001-2016 



































































































































































































Top Producing Provinces 
Table 6 lists the top ten (10) provinces per commodity in terms of average area 
planted/harvested from 1990-2018. 
 
Table 6: Top ten provinces in terms of average area planted/harvested (in hectare), by commodity, 1990-2018 
Rank 










1  Lanao de Sur  32,071  Camarines Sur  12,599  Benguet  4,432 
2  Sulu  27,381  Bohol  10,309  Davao del Sur  1,087 
3  Camarines Sur  19,600  Northern Samar  7,312  Bukidnon  684 
4  Tawi-tawi  18,524  Southern Leyte  6,346  Mountain Province  663 
5  Basilan  17,644  Albay  5,271  Nueva Vizcaya  61 
6  Bukidnon  9,381  Tarlac  5,042  South Cotabato  25 
7  Bohol  7,184  Leyte  4,301  Sultan Kudarat  20 
8  Leyte  6,856  Samar  4,054  Cotabato  15 
9  Quezon  6,633  Surigao del Sur  3,954  Negros Oriental* 10 
10  Samar  4,984  Quezon  3,594  Sarangani* 9 
*On the average, there were four other provinces with a higher area planted/harvested for white potato. However, there 
was no area planted in Cebu for the last eight years, in Bohol for the last 19 years, Zamboanga del Norte for the last 16 years, 
and Ilocos Norte for the last 24 years. Data source: PSA (various years) 
 
It can be observed in Table 7 that the top province producers had not changed significantly 
whether average volume of production for the entire period, 1990-2018, or the last five (5) 
years is considered. Top three (3) province producers of cassava and sweetpotato was still the 
same; and the top five (5) was still the same for the case of potato. 
 












1  Lanao del Sur  557,405  Lanao del Sur  504,658 
2  Basilan  222,298  Bukidnon  472,234 
3  Bukidnon  186,456  Basilan  262,966 
4  Sulu  154,909  Isabela  201,008 
5  Camarines Sur  121,886  Misamis Oriental  174,966 
6  Tawi-tawi  91,114  Sulu  165,700 
7  Misamis Oriental  85,199  Tawi-tawi  97,628 
8  Bohol  76,197  South Cotabato  95,141 
9  Isabela  49,388  Camarines Sur  66,982 















1 Camarines Sur 66,464 Leyte 48,237 
2 Leyte 55,804 Albay 38,664 
3 Albay 37,081 Camarines Sur 36,517 
4 Bohol 31,361 Tarlac 33,607 
5 Quezon 29,402 Northern Samar 28,226 
6 Surigao del Sur 22,722 Quezon 27,283 
7 Tarlac 20,920 Negros Occidental 18,252 
8 Northern Samar 20,235 Agusan del Sur 17,880 
9 Southern Leyte 16,495 Lanao del Norte 15,918 
10 Iloilo 13,969 Iloilo 15,560 
white/Irish potato 
1 Benguet 74,632 Benguet 89,585 
2 Bukidnon 9,909 Mountain Province 11,036 
3 Mountain Province 8,109 Davao del Sur 10,035 
4 Davao del Sur 7,748 Bukidnon 6,002 
5 Nueva Vizcaya 307 Nueva Vizcaya 450 
6 Sultan Kudarat 247 South Cotabato 269 
7 South Cotabato 166 Cotabato 221 
8 Cotabato 152 Ifugao 117 
9 Ifugao 77 Sultan Kudarat 109 
10 Ilocos Norte 59 Sarangani 48 
Note: Provinces in grey are those that did not occur in both periods. Data source: PSA (various years) 
 
Table 8 list the top ten (10) provinces with the highest yield in the country, by commodity, 
taking into account two (2) periods: 1990-2018 and 2014-2018. For all three (commodities), it 
can be generally observed that there had been an increase in yield in recent years on a provincial 
level. Regardless of period, the number one province retains its position. There is has also not 
been significant change in the provinces most particularly in white/Irish potato where all ten 
provinces are considered the highest provinces in even in the last five (5) years. The yield, 
though of Bukidnon and Sultan Kudarat in the production of white/Irish potato has decreased. 
 










1  South Cotabato           19.3   South Cotabato           31.2  
2  Lanao del Sur           17.3   Misamis Oriental           27.1  
3  Misamis Oriental           17.0   Bukidnon           26.3  
4  Bukidnon           16.8   Apayao           25.9  












6  Laguna           13.1   Lanao del Norte           20.1  
7  Basilan           12.6   Bulacan           18.4  
8  Isabela           12.1   Sarangani           18.1  
9  Bohol           11.0   City of Zamboanga           17.0  
10  Lanao del Norte           10.8   Isabela           16.3  
sweetpotato 
1  Bukidnon           16.8   Bukidnon           19.6  
2  Leyte           13.0   Maguindanao           18.3  
3  Zambales           10.7   Bulacan           13.8  
4  Abra             9.6   City of Zamboanga           13.5  
5  Bulacan             9.1   Leyte           12.8  
6  Benguet             8.8   Zamboanga Sibugay           12.5  
7  Occidental Mindoro             8.4   Lanao del Norte           12.1  
8  Lanao del Norte             8.4   Zambales           11.7  
9  Quezon             8.2   Abra           11.0  
10  Rizal             8.2   Agusan del Norte           10.7  
white/Irish potato 
1  Benguet           16.8   Benguet           18.1  
2  Bukidnon           13.8   Ifugao           13.9  
3  Mountain Province           12.0   Mountain Province           13.2  
4  Sultan Kudarat           11.8   Cotabato           12.6  
5  Cotabato           10.4   Bukidnon           11.6  
6  Ifugao             9.2   Sultan Kudarat             9.8  
7  Davao del Sur             7.0   South Cotabato             7.9  
8  South Cotabato             6.5   Davao del Sur             7.7  
9  Nueva Vizcaya             4.7   Nueva Vizcaya             7.1  
10  City of Davao             3.5   City of Davao             4.9  
Note: Provinces in grey are those that did not occur in both periods. Authors’ own computation. Data source: PSA (various 
years) 
 
Trade: Raw and Processed 
Overview of the World Market for Potatoes 
The global trade for raw potatoes has been volatile and dominated by European countries. 
Figure 12 and Figure 13 show the annual time trends of the value of trade of the top 10 exporters 
and top 10 importers of raw potatoes. Countries were ranked based on their average export and 
import shares across the five-year period, 2013-2017. Raw potatoes includes HS 0701: Fresh 
or chilled potatoes, and HS 071010: Frozen potatoes, or potatoes uncooked by either steaming 
or boiling. Both world exports and imports fluctuated without a discernible trend from 2001-






Figure 12: Global Exports of Potatoes (Raw), Top 10 Exporters, 2001-2017 (US$) 
Note: Includes HS 0701 and HS 071010 
Data source: UN COMTRADE (2019) 
The Netherlands has a substantial lead in exporting raw potatoes, with exports valued at around 
$800 million as of 2017; followed by France with export values around $600 million as of 
2017; and Germany with export value of around $400 million as of 2017. Other countries 
among the top 10 exporters are Egypt, the USA, China, Belgium, Canada, the UK and Spain. 
Meanwhile, aside from being the top exporter of raw potatoes, the Netherlands ranks second 
in importing these products. With an import value of around $350 million as of 2017, it falls 
behind Belgium, which imported over $500 million worth of raw potatoes in 2017. Other top 
importers include Germany, Spain, Russia, the UK, Italy, the US, France, and Portugal. 
 
 
Figure 13: Global Imports of Potatoes (Raw), Top 10 Importers, 2001-2017 (US$) 
Note: Includes HS 0701 and HS 071010 









































































































































































































Table 9 contains the average annual share in world exports and imports of these countries. 
World trade of raw potatoes seem to be concentrated within the top exporters and importers; 
the top ten exporters hold a combined export share of over 85%, while the top importers hold 
a combined import share of around 65% . The top exporters Netherlands and France have had 
a notable decline in export shares across the years; other countries’ shares seem to be stagnant, 
or slightly declining. Note, however, that China seems to be an emergent exporter as its average 
export share has grown by over 500% since 2001-2005. The top importers’ shares aside from 
Belgium have mostly been declining as well, indicating a shift in the world market wherein 
other markets for raw potatoes are starting to import greater volumes. 
Figure 14 and Figure 15 provide visualizations for the annual trade value of the top 10 exporters 
and importers of processed potatoes. This includes HS 1105: Potato flour, meal, flakes, etc., 
HS 110813: Potato starch, HS 200410: Prepared and frozen potatoes, and HS 200520: Prepared 
or preserved potatoes with methods excluding freezing or in vinegar. Unlike the global trade 
in raw potatoes, potatoes traded at this stage in the value chain show a discernible increasing 
trend across the board. This implies that the market for processed potato products is 
continuously growing across the years. 
 
 
Figure 14: Global Exports of Potatoes (Processed), Top 10 Exporters, 2001-2017 (US$) 
Note: Includes HS 1105, 110813, 200410, 200520 
Source: UN COMTRADE (2019) 
 
Global trade in processed potatoes is still largely dominated by European countries – 6 out of 
the top 10 exporters and 5 out of the top 10 exporters are European countries. However, other 
North and South American countries are also prominent players in trading processed potatoes. 





































































































Billion as of 2017. Given that they are both also the lead importers of raw potatoes, this 
indicates that they might be importing inputs, putting the raw potatoes through further 
processing, and exporting the outputs for a higher value added. The USA, Canada and Germany 
also have a substantial lead in exports. The other top exporters include France, Poland, the UK, 
Argentina and Mexico. Meanwhile, the USA, France, and Germany lead the top importers; the 
US value of imports reached $1.2 Billion as of 2017. Other top importers include Japan, the 
Netherlands, Italy, Brazil and Mexico. 
 
Figure 15: Global Imports of Potatoes (Processed), Top 10 Importers, 2001-2017 (US$) 
Note: Includes HS 1105, 110813, 200410, 200520 
Data source: UN COMTRADE (2019) 
The average annual shares of the top exporters and importers of processed potatoes are also 
shown in Table 9. Similar to the raw potatoes trade, the exports of processed potatoes seem 
heavily concentrated within the top 10 exporters while the imports market seems to be 
restructuring, with markets emerging outside the top 10 importers in the list. More than 90% 
of exports of processed potatoes are provided by the top 10 exporters, while less than 65% of 
imports are taken by the top 10 importers. 
 
Overview of Philippine Trade of Potatoes 
Figure 16 shows the time trends of the total potato exports and imports of the Philippines, for 
both raw and processed potatoes. It is evident that Philippine trade is heavier on the processed 
potatoes segment compared to the raw potatoes segment of the value chain. While Philippine 
exports of processed potatoes have increased from 2010 to 2015, they then dropped drastically 







































































































increasing exponentially since 2001 to 2017. The Philippines is a net importer of processed 
potatoes, with a gap of around $195 million between imports and exports as of 2017. 
Meanwhile, raw potato exports in the Philippines, are few and far between; the Philippines 
only reported raw potato exports in 2003 and 2004, and in 2016 and 2017. The Philippines has 
continuously imported raw potatoes, with imports skyrocketing from $1.4 million as of 2014 
to over $9.6 million as of 2017. 
Figure 17 and Figure 18 plot out the value of trade of raw and processed potatoes, as well as 
their shares in the overall trade of that product group. The export and import shares of raw 
potatoes represent the share of HS 0701 and 071010 in the overall export and import of HS 07 
(Vegetables and tubers); likewise, the trade shares of processed potatoes represent the total 
value of HS 1105, 110813, 200410, and 200520 relative to the sum of HS 11 (Milled Products) 
and HS 20 (Prepared plant products) trade. 
The value plot is consistent with that of Figure 16. It also seems like exports of processed potato 
is near-insignificant relative to the combined Philippine exports of HS 11 and 20. However, 
imports of processed potatoes take up a substantial share of the Philippines’ combined imports 
of HS 11 and HS 20. This share has also been increasing since 2008, from 11.55% in 2008 to 
36.53% as of 2017. At 8.15% as of 2017, the raw potato import shares in HS 07 are also 
substantial compared to the export shares in HS 07. 
 
 
Figure 16: Philippine Export and Import of Potatoes, 2001-2017 (US$) 
Note: Includes HS 0701, 071010, 1105, 110813, 200410, and 200520 
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Figure 17: Value and Share of Potato Exports, Philippines, 2001-2017 (US$) 
Note: Includes HS 0701, 071010, 1105, 110813, 200410, and 200520 
Data source: UN COMTRADE (2019) 
 
Figure 18: Value and Share of Potato Imports, Philippines, 2001-2017 (US$) 
Note: Includes HS 0701, 071010, 1105, 110813, 200410, and 200520 
Data source: UN COMTRADE (2019) 
 
Table 10 provides the Philippines’ Top Export Markets and Top Sources of Imports for 
Potatoes, Raw and Processed. Philippine exports of raw potatoes were largely concentrated on 
one market earlier on, with an average of 73.11% of raw potato exports going to Japan in 2001 
to 2005, and 100% of raw potato exports going to Singapore in 2006 to 2010. As per the 
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Philippines has shifted exporting away from Japan and Singapore and seem to have diversified 
across other markets, such as the United Arab Emirates (ARE), Hong Kong (HKG) and Qatar 
(QAT). Most raw potato imports seem to be sourced mainly from the USA and from Germany; 
both countries have been increasing their share in supplying the Philippines across the years. 
As of 2016 and 2017, both countries combined account for 88.83% of raw potato imports. 
Myanmar and Vietnam have consistently emerged as the Philippines main export market for 
processed potatoes across the years. As of 2016 to 2017, a combined annual average of 85.55% 
of processed potato exports are exported by the Philippines to these two countries, compared 
to the annual combined average of 1.3% in 2001 to 2005.  The Philippines top source of imports 
for processed potatoes is the USA, which is also its top supplier for raw potatoes. As of 2016 
and 2017, the USA accounts for an average share of almost 43% of processed potatoes imported 
by the Philippines, which is a decline from its average share of 50.61% in 2011 to 2015. 








Table 9: Average Share in Exports/Imports, Potatoes (Raw & Processed), Top Traders, 2001-2017 (%) 
POTATOES (RAW) 
EXPORTS  IMPORTS 
Country 2001-2005 2006-2010 2011-2015 2016-2017  Country 2001-2005 2006-2010 2011-2015 2016-2017 
NLD 21.91 20.51 20.97 18.40  BEL 7.03 7.59 8.09 10.98 
FRA 16.43 16.49 13.76 13.99  NLD 7.84 6.01 7.85 7.59 
DEU 8.02 8.57 8.94 8.78  DEU 7.10 7.36 6.37 6.23 
EGY 2.81 4.21 5.64 5.20  ESP 9.42 9.19 6.63 6.84 
USA 5.66 4.86 5.58 6.04  RUS 2.21 4.39 7.75 3.65 
CHN 1.31 2.74 4.68 6.21  GBR 9.58 6.85 5.41 4.07 
BEL 6.69 5.19 4.90 5.23  ITA 6.15 5.62 5.05 4.82 
CAN 5.63 5.20 4.49 5.42  USA 4.24 4.04 3.76 5.06 
GBR 5.10 4.60 4.18 3.49  FRA 4.25 3.61 2.99 3.38 
ESP 4.27 3.64 2.70 3.18  PRT 2.59 3.07 2.57 2.63 
OTHER 14.50 15.80 15.10 13.88  OTHER 28.93 31.71 33.11 34.75 
POTATOES (PROCESSED) 
EXPORTS  IMPORTS 
Country 2001-2005 2006-2010 2011-2015 2016-2017  Country 2001-2005 2006-2010 2011-2015 2016-2017 
NLD 25.87 24.34 22.14 22.50  USA 14.81 12.34 11.23 11.49 
BEL 14.97 17.48 19.49 19.87  FRA 8.92 9.55 8.59 8.10 
USA 15.38 13.53 15.28 15.16  GBR 9.77 8.29 7.71 7.20 
CAN 15.08 12.41 10.48 10.50  DEU 7.13 6.10 5.42 5.47 
DEU 8.73 9.54 9.03 8.01  JPN 7.60 5.91 5.46 4.85 
FRA 4.65 4.91 4.41 4.02  NLD 3.94 4.50 5.42 4.58 
POL 2.39 2.52 2.90 3.38  ITA 4.88 5.00 4.25 4.07 
GBR 2.66 2.63 2.52 2.51  BRA 1.41 2.09 3.41 3.53 
ARG 1.26 1.58 2.01 1.81  MEX 3.19 2.92 2.63 2.70 
MEX 0.95 1.03 0.96 0.89  BEL 2.94 2.42 2.47 2.44 
OTHER 5.72 7.35 7.59 7.40  OTHER 25.74 31.35 32.64 34.08 









2001-2005 2006-2010 2011-2015 2016-2017 
Sources of 
Imports 
2001-2005 2006-2010 2011-2015 2016-2017 
WLD 100.00 100.00  100.00 WLD 100.00 100.00 100.00 100.00 
ARE    29.05 USA 21.03 48.44 56.77 64.20 
HKG    20.35 DEU 15.29 14.80 24.05 24.63 
QAT    0.60 CHN 1.22 0.68 0.61 3.65 
SGP  100.00   CHE 2.93 3.75  2.63 




2001-2005 2006-2010 2011-2015 2016-2017 
Sources of 
Imports 
2001-2005 2006-2010 2011-2015 2016-2017 
WLD 100.00 100.00 100.00 100.00 WLD 100.00 100.00 100.00 100.00 
MMR 0.70 34.97 29.70 45.91 USA 40.75 51.26 50.61 42.94 
VNM 0.60 33.04 21.22 39.64 BEL 2.38 3.90 8.89 15.51 
BHR - - 2.02 - NLD 5.32 3.56 8.10 12.60 
CHN 0.18 0.30  - CAN 12.66 15.34  10.31 
GBR 0.07 - 1.96 - DEU 8.79 15.27 10.80 7.59 







Overview of the World Market for Cassava 
Figure 19, Figure 20, Figure 21, and Figure 22 show the global exports and imports of cassava 
(HS 071410) and cassava starch (HS 110814). Table 11 also provides the average annual shares 
of the top 10 exporters and importers in world trade. 
While the global trade in potatoes were substantially concentrated among the top players, none 
of the top players held an export or import share of over 35%. In contrast, global trade in 
cassava and cassava starch seems to be held by one or two dominant players. Moreover, unlike 
in potatoes, Southeast Asian and other non-European countries dominate the market. 7 out of 
10 of the top exporters of raw cassava come from Southeast Asia, while 5 out of the 10 top 
importers are Asian countries. 5 out of 10 top exporters of cassava starch are from Southeast 
Asia, while 9 out of 10 top importers of cassava starch are Asian countries. 
 
 
Figure 19: Global Exports of Cassava (Raw) i.e. HS 071410, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
The top exporter of raw cassava is Thailand, whose exports soared over $1.5 billion in 2015 
before dropping to around $1.1 billion in 2017. The second largest exporter of raw cassava is 
Vietnam, with an export value of around $300 million in 2017. The other countries in the list 
include Costa Rica, Lao PDR, Cambodia, Indonesia, the Netherlands, Sri Lanka, India and 
Myanmar. The dominant importer of raw cassava is China, with import value soaring to over 









































































































importers are Vietnam, Thailand, South Korea, the US, the Netherlands, Turkey, Spain, 
Rwanda and France. 
 
Figure 20: Global Imports of Cassava (Raw) i.e. HS 071410, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
As per Figure 21, the dominant exporters of cassava starch are Thailand and Vietnam with 
export values of around $1 billion and $750 million respectively. Other countries in the list are 
Paraguay, Indonesia, Lao PDR, Cambodia, Germany, Hong Kong, Brazil and the Netherlands. 
Meanwhile, as per Figure 22, the dominant importer of cassava starch is China, importing 
almost $800 million worth of cassava starch as of 2017. Second comes Indonesia with import 
value of over $125 million. Other countries include Malaysia, the US, Japan, the Philippines, 







































































































Figure 21: Global Exports of Cassava (Starch) i.e. HS 110814, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
Figure 22: Global Imports of Cassava (Starch) i.e. HS 110814, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
According to Table 11, it can be seen that almost 95% of raw cassava exports are provided by 
Thailand, Vietnam and Costa Rica. Thailand has substantially increased – and continues to 
increase – its share in world exports, from 68% in 2001-2005 to 72% in 2016-2017. Similarly, 
over 90% of raw cassava imports are taken by China, Vietnam and Thailand. 
Interestingly, Vietnam and Thailand’s shares in world imports have drastically increased, from 
less than 1% in 2001-2005 to 12.34% and 15.02% in 2016-2017 respectively. This could 












































































































































































































might be importing raw cassava, processing it into starch and exporting the starch for a higher 
value. Indeed, Thailand and Vietnam cumulatively exports almost 97% of the cassava starch 
in the world, and their shares seem to be increasing. In contrast, China’s import shares in both 
raw cassava and cassava starch exceed 50% of world imports but China itself is not a top 
exporter; this suggests that China imports raw cassava for mostly for consumption. 
 
Overview of Philippine Trade of Cassava 
Figure 23 shows the Philippines’ exports and imports of raw and processed cassava from 2001 
to 2017. The Philippines’ exports favor raw cassava over cassava starch. The Philippines did 
not report exports for cassava starch for a brief period from 2011 to 2014, and the exports of 
cassava starch is significantly lower than that of raw cassava, across all years. This suggests 
that the Philippines lacks competitiveness in later and higher-value, segments of the value-
chain. Philippine exports of raw cassava are volatile, with no discernible trend across the years. 
In contrast, Philippine imports favor cassava starch over raw cassava. Raw cassava imports 
have not been reported from 2007 to 2009, and from 2015 onwards. Meanwhile, imports of 
cassava starch have continuously increased from 2001 to 2016, but declined slightly in 2017. 
 
Figure 23: Philippine Export and Import of Cassava, 2001-2017 (US$) 
Note: Includes HS 071410 and HS 110814 
Data source: UN COMTRADE (2019) 
 
Similar to Figure 17 and Figure 18, Figure 24 and Figure 25 map the value of Philippine exports 
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imports in the total HS 07 exports or imports, and the share of cassava starch exports and 
imports against total HS 11 exports or imports. With the exception of a spike in 2010, cassava 
starch exports are insignificant compared to the other products exported under HS 11. In 
contrast, raw cassava takes up a more substantial share – 6% as of  2017 – within its product 
group. Meanwhile, over 15% of HS 11 imports come from cassava starch. 
 
 
Figure 24: Value and Share of Cassava Exports, Philippines, 2001-2017 (US$) 
Note: Includes HS 071410 and HS 110814 
Data source: UN COMTRADE (2019) 
 
Figure 25: Value and Share of Cassava Imports, Philippines, 2001-2017 (US$) 
Note: Includes HS 071410 and HS 110814 
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Table 12 lists the top export markets and top import sources of the Philippines for raw cassava 
and cassava starch. The Philippines main export market for both raw and processed cassava is 
the USA; as of 2016 to 2017, an average of 62.46% of raw cassava exports and an average of 
90.61% of cassava starch exports are sent by the Philippines to the USA. An emerging export 
market for raw cassava is Canada; from 12.80% in 2001 to 2005, its share in Philippine raw 
cassava exports has increased to 17.76% as of 2016 to 2017. The USA is similarly a market 
that emerged for cassava starch exports – from under 3% in 2001 to 2005 to over 90% in 2016 
to 2017. The only other destination for Philippine cassava starch exports in 2016 to 2017 was 
Australia, which took in 9.39% of the cassava starch exports. 
Thailand used to be the Philippines’ main supplier for raw cassava, providing as much as 82.8% 
of Philippine raw cassava imports in 2006 to 2010. Vietnam emerged as the dominant supplier 
of raw cassava to the Philippines in 2011 to 2015, providing 58.72% of the raw cassava 
imported within this time frame. By 2016 to 2017, Vietnam is the Philippines’ sole source of 
raw cassava imports. Thailand and Vietnam are similarly the two dominant sources of cassava 
starch imports to the Philippines and have been so since 2001. As of 2016 to 2017, they provide 





Table 11: Average Share in Exports/Imports, Cassava (Raw & Processed), Top Traders, 2001-2017 (%) 
CASSAVA(RAW) 
EXPORTS  IMPORTS 
Country 2001-2005 2006-2010 2011-2015 2016-2017  Country 2001-2005 2006-2010 2011-2015 2016-2017 
THA 67.97 63.73 68.66 71.74  CHN 48.45 69.43 79.55 63.22 
VNM 12.04 22.22 23.48 17.67  VNM 0.05 1.48 6.53 12.34 
CRI 7.77 5.12 3.57 5.41  THA 0.00 0.53 3.93 15.02 
LAO - 0.03 0.58 1.98  KOR 6.36 7.78 4.30 2.00 
KHM 0.01 0.05 0.69 0.68  USA 6.58 4.57 2.89 3.40 
IDN 3.09 2.71 1.07 0.32  NLD 11.30 5.87 0.50 0.41 
NLD 2.92 3.72 0.66 0.60  TUR 0.05 0.14 0.02 0.94 
LKA 0.16 0.15 0.12 0.20  ESP 12.14 3.42 0.32 0.44 
IND 0.01 0.05 0.10 0.18  RWA - 0.06 0.16 0.35 
MMR - - 0.18 0.00  FRA 0.95 0.78 0.24 0.27 
OTHER 1.23 0.99 0.58 0.72  OTHER 4.75 2.46 0.72 0.98 
CASSAVA (STARCH) 
EXPORTS  IMPORTS 
Country 2001-2005 2006-2010 2011-2015 2016-2017  Country 2001-2005 2006-2010 2011-2015 2016-2017 
THA 64.65 62.63 57.24 57.02  CHN 37.79 39.40 49.99 56.16 
VNM 19.03 30.06 37.83 39.75  IDN 7.12 13.57 17.23 13.17 
PRY 1.00 0.82 0.73 0.86  MYS 8.68 8.49 6.57 7.67 
IDN 3.43 1.06 1.16 0.29  USA 2.81 2.87 3.84 4.66 
LAO - 0.04 0.56 0.23  JPN 11.94 8.32 5.34 3.65 
KHM 0.26 0.53 0.26 0.35  PHL 4.35 3.65 2.35 3.17 
DEU 0.45 0.56 0.37 0.41  SGP 4.07 3.02 2.25 1.76 
HKG 6.29 2.01 0.57 0.09  KOR 0.82 1.45 1.13 0.68 
BRA 1.94 0.82 0.35 0.34  VNM 0.35 0.43 0.86 0.39 
NLD 0.97 0.64 0.43 0.15  BGD 1.37 1.15 0.47 - 
OTHER 1.28 0.53 0.25 0.24  OTHER 15.64 13.55 7.01 5.74 









2001-2005 2006-2010 2011-2015 2016-2017 
Sources of 
Imports 
2001-2005 2006-2010 2011-2015 2016-2017 
WLD 100.00 100.00 100.00 100.00 WLD 100.00 100.00 100.00 100.00 
USA 75.54 67.77 53.36 62.46 THA 39.89 82.80 41.25 - 
CAN 12.80 21.53 29.30 17.76 VNM - 17.15 58.72 100.00 
AUS 2.13 4.15 8.66 3.96 IDN - - 0.02 - 
KWT 0.87 1.55  0.39 0 - -  - 




2001-2005 2006-2010 2011-2015 2016-2017 
Sources of 
Imports 
2001-2005 2006-2010 2011-2015 2016-2017 
WLD 100.00 100.00 100.00 100.00 WLD 100.00 100.00 100.00 100.00 
USA 2.96 - - 90.61 THA 70.07 56.41 63.30 64.14 
AUS - - - 9.39 VNM 25.91 41.01 34.76 34.32 
      IDN 1.87 0.17 1.41 1.01 
      KOR 0.91 0.01  0.14 
      DEU - 0.00 - 0.28 




Overview of the World Market for Sweetpotato 
Figure 26 and Figure 27 provide the time trends of exports and imports from the top traders of 
raw sweetpotato (HS 071420). Table 13 also provides the average annual shares of the top 
exporters and importers. Similar to the trade of raw cassava, a dominant player seems to lead 
the exports/imports of raw sweetpotato. In contrast to the other products, however, the top 
exporter locations seem to be more diverse. Exports and imports are both increasing, which 
signals that the market for raw sweetpotato has been expanding over the years. 
 
 
Figure 26: Global Exports of Sweetpotato (Raw) i.e. HS 071420, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
The dominant exporter of raw sweetpotato is the US, with exports valued at over $180 million 
as of 2017. Lagging far behind at second and third are the Netherlands and Vietnam. Other 
countries included among the top exporters are Vietnam, China, Spain, Egypt, the UK, 
Indonesia, Honduras, and Canada. Meanwhile, the dominant importer of raw sweetpotato is 
the UK, with imports valued at over $107 million as of 2017. Second is the Netherlands, with 
an import value of almost $80 million in 2017. Other countries in the list are Canada, Germany, 
France, Japan, the USA, Thailand, Belgium and Singapore. 
As per Table 13, it can be seen that world trade is concentrated among the top ten countries as 
well. As of 2016-2017, the combined shares of the top 10 exporters account for over 92% of 
world exports and the combined shares of the top 10 importers account for over 86% of world 










































































































implies that other exporters such as the Netherlands, Vietnam and China have been gaining 
prominence and perhaps becoming more competitive. Emerging import markets for 
sweetpotatoes meanwhile includes countries like Germany and Belgium. 
 
 
Figure 27: Global Imports of Sweetpotato (Raw) i.e. HS 071420, Top 10 Exporters, 2001-2017 (US$) 
Data source: UN COMTRADE (2019) 
 
Overview of Philippine Trade of Sweetpotato 
Figure 28 shows the time trends for Philippine exports and imports of sweetpotato from 2001 
to 2017. Exports have exponentially increased since 2001; however, the value exported by the 
Philippines is small in comparison to that of potatoes and cassava. As of 2017, sweetpotato 
exports are valued at $38,435. Meanwhile, the Philippines started reporting imports for 
sweetpotatoes in 2015. It has declined since then and imports for this product are valued at just 
$3,312 as of 2017. These suggest that sweetpotato is not a priority product for trade by the 
Philippines. The share of raw sweetpotato exports and imports are likewise insignificant 








































































































Figure 28: Philippine Export and Import of Sweetpotato, 2001-2017 (US$) 





















































































































Table 13: Average Share in Exports/Imports, Sweetpotato (Raw), Top Traders, 2001-2017 (%) 
SWEETPOTATO (RAW) 
EXPORTS  IMPORTS 
Country 2001-2005 2006-2010 2011-2015 2016-2017  Country 2001-2005 2006-2010 2011-2015 2016-2017 
USA 36.19 37.73 35.72 33.81  GBR 23.04 25.10 21.32 23.16 
NLD 5.16 5.52 8.63 12.42  NLD 6.42 8.57 14.10 15.80 
VNM 2.93 6.24 5.88 13.81  CAN 23.58 18.91 15.79 9.79 
CHN 13.88 6.75 3.75 7.17  DEU 1.64 1.96 4.79 8.14 
ESP 1.38 0.69 6.54 5.14  FRA 9.87 8.50 5.84 7.14 
EGY 1.84 3.30 4.10 3.25  JPN 5.47 5.21 6.79 4.03 
GBR 0.65 1.31 2.08 2.94  USA 6.69 5.34 4.48 2.99 
IDN 6.63 5.10 3.11 1.68  THA 0.06 0.74 3.05 2.76 
HND 0.29 0.74 1.31 1.68  BEL 0.97 1.03 1.23 4.10 
CAN 0.03 0.09 0.87 2.80  SGP 3.29 2.82 2.56 2.09 
OTHER 11.14 16.17 21.64 8.09  OTHER 15.25 16.82 14.20 13.77 




Qualitative Data Collection: Findings 
This section describes the FGDs and KIIs conducted, and ends with the SWOT analysis.  
Focus Group Discussions and Key Informant Interviews 
Table 14 lists the focus group discussions (FGD) and key informant interviews (KII) have been 
conducted to the following institutions: 
 
Table 14: FGDs and KIIs conducted 




Manila National Seed Industry Council 
Secretariat 
Elvira D. Morales 
30 
September 
Los Banos UPLB - Institute of Plant Breeding Proceso H. Manguiat 






BPI – Baguio National Crop 
Research Development Center  
Jesus D. Aspuria, Ph.D. 
Benguet State University (BSU) – 
Northern Philippines Root Crops 
Research and Training Center 
Cynthia G. Kiswa 
Potato Farmers SRT La Trinidad Cooperative of 







Rootcrops Research and Training 
Center 
Lilibeth Laranang, Ph.D. 
Sweetpotato Farmers Mayantoc SP CPM Producers’ 
Cooperative, Sapang Multi-purpose 
Cooperative 
Cassava Farmers Luntiang Bukid Farmers’ Association 
14-18 
November 
Leyte Visayas State University Erlinda Vasquez, Ph.D. 
DA Region 8  
17-19 
December 
Bukidnon PLGU - Bukidnon and NMACLRC  
Cassava Farmers Evangeline Frasco, General Manager, 
Mantibugaw Agrarian Reform 
Beneficiaries Farmer’s Cooperative 





DA Region 10  
See Annex 3 for documentation of the other field visits and FGD/KIIs. 
 
Genetic resource  






Variety development  
Potato (from BSU NPRCRTC, Benguet): 
 
- When it comes to potatoes, BSU recommended 8 varieties of potatoes (all parents came 
from International Potato Center (CIP), but farmers prefer Igorota (good for processing) 
and Granola (for table/home consumption). Granola is virus resistant and more tolerant 
to bacterial wilt. Igorota has high dry matter content making it suitable for processing. 
- Igorota was bred by the graduate students from Vietnam in BSU. The parent material 
came from CIP. 
- Among the available potato varieties, the NSIC-approved Igorota and Bengueta patatas 
are considered as the best by Cordillera farmers because these are well-adapted to their 
localities, are high yielding, resistant to late blight, and have favorable eating qualities. 
- They are different varieties coming from different countries, but they have the same 
characteristics as a regular Granola. The optimal lifespan of the Granola varieties 
coming from different countries span from 2-3 years. 
- BSU sells various planting materials; Tubers is the most in-demand, the price depends 
on the size of the tubers (it can range from Php 1.50-5 pesos per piece). Average number 
of farmers buying planting materials per year is 250kg. 
-  There is lack of supply, so some farmers resorted to importation, or buy imported 
seeds. 
- There are different importers per main spot for potatoes, mainly is from Universal 
Robina Corporation (URC) providing CSR, spanning across Benguet and Mountain 
Province, and also in Bukidnon and Davao del Sur. 
- BSU cannot handle the demand, they have to order 1 year ahead in order for BSU to 
have the capability to handle the demand. 
- Most of the farmers in lowlands plant only once per year, those from Benguet plant 
twice per year. 
- The problem for crops mainly circles around climate change, and typhoons. 
o Their recommendation is to build greenhouses to protect the crops from . 
o They save water from the rain for drip irrigations especially during the dry 
season. 




o There are many farmers that are interested to be seed growers. 
o They don’t have the necessary incentives and financial capabilities to handle the 
demand.  
o Farmers propagate seeds mainly for their own use. 
o They don’t have the facilities to handle tissue culture efficiently. 
- The problem of the tissue culture division revolves on the facilities. 
o They don’t have a machine to detect the viruses coming from the crops. 
o They buy testing kits to test for the presence of viruses, purchased from CIP. 
o The kit costs Php 130000 for 500 samples. 
o They want a proper connection with CIP. 
 Removing the middlemen reduces the costs of acquiring various 
materials. 
- The varieties that are catered for processing has a higher value added than are created 
for consumption. The Granola variety caters with the farmers since it has a quick 
turnover rate (at least 75 days) 
- The latest variety developed by BSU, named Gloria, was developed in 2006. 
o The problem was late maturing. 
 For processing, late maturing. For consumption, early maturing. 
 They want to develop early maturing for processing. 
- The budget of BSU NPRCRTC comes from a portion of the BSU’s budget allocated 
from the government. 
 
Development of GMO Potato 
Monsanto Philippines, Inc. developed a potato variety that is resistant to potato virus Y (PVY) 
PVY is the type member of the potyvirus group and is an aphid-transmissible RNA virus that 
commonly infects potato, causing serious disease and economic loss. The introduced viral 
sequences in SEMT15-02, SEMT15-15 and RBMT15-101 do not result in the formation of any 
infectious particles, nor does their expression result in any disease pathology. The genetically 
modified potato cultivars exhibit the trait of resistance to infection and subsequent disease 
caused by PVY through a process that is related to viral cross-protection 
 
Sweetpotato: 




- It is easier to produce potatoes through tissue culture. Meanwhile, it is easier to plant 
sweetpotato in the fields through nodal cuttings. 
- There are a couple of varieties of sweetpotato. One is the yellow colored sweetpotato 
that originated from Japan. 
- It is with the decision of the farmers wherein they will change their varieties with 
respect to potatoes and sweetpotato. 
- It takes 8-10 years to develop a variety for potatoes and sweetpotato. 
 
Early generation seed production  
Bureau of Plant Industry (BPI), Benguet  
- BPI is mandated to cater the vegetable and root crops industry, including potato. 
- They started in the 1980s (1983) with thru German seed potato program, as a laboratory 
for production and research of seed potatoes (mother varieties), tissue culture, and field 
trials. They propagate and produce planting materials of granola.  
- They also get granola for tissue culture propagation from donations such as URC, which 
are imported from Canada through the Potato Development Program of DA. URC 
imports potato for processing and a certain amount is paid to DA that would be 
transferred to farmers. BPI gets 10% of total volume (based on DTI’s policy of 
maximum access volume) for multiplication.  
- In 2019, URC brought in 100 tons of G-3 potato planting materials from Prince Edward 
Island, Canada that were distributed to farmers in Buguias, Benguet; Talakag, 
Bukidnon; and Kapatagan, Davao del Sur.  
- In terms of varietal development and improvement, there had been no additional 
varieties since CIP days (varietal breeds developed by CIP).  
- They only distribute good and improved varieties to farmers, clean planting materials 
and not infected by bacteria and potato cyst.  
- Data for seeds and for consumption can’t be disaggregated, sometimes it depends on 
the price, and when the price is right (P30 per kilo), farmers might sell all their produce. 
- It’s difficult to produce generation zero compared to certified planting materials, seeds 
have to be certified virus free (after indexed and tissue culture), because virus can be 
carried by insects and/or farming tools. It is also more costly to produce generation zero 




- BPI influences NSQCS in the certification and release of variety as they make sure that 
planting materials are virus free. 
- BPI limits the number of planting materials given to farmers at 500 kg per farmer for a 
1000-2000 sq. meter lot. For one ha of land, the farmer needs 2.5 mt of planting 
materials. 
- In the case of potato variety for processing, farmers plant Igorota and Sulibao developed 
by BSU.  Farmers do not like missing varieties. There is no data as to production of 
Granola and Igorota. 
- The cost of planting materials range from Php15-20 per kg depending on the distance 
from plantation to paved road. 
- Farmers prefer granola (table variety but not good for processing due to high sugar 
content and discoloration) because it is not sensitive as Igorota (used for processing). 
When consumers buy potato they usually look at the skin if smooth. Igorota’s skin is 
sensitive that once there is scratch or cut, the color changes to black. Also, granola do 
not have hollow part in the middle, unlike Igorota wherein the hollow part is bigger the 
bigger the size. Farmers tried other varieties but they keep on coming back to granola 
because of it is preferred by consumers and also it is early maturing (can be harvested 
as early as 80 days), . 
- In terms of challenges, BPI raised that their challenge is the sustainability of planting 
materials. Until now, they cannot meet the demand for planting materials of farmers. 
There should be seed growers and if ever there are, they should be registered with 
NSQS, which is a challenge on the part of seed growers because of the many 
requirements (e.g., soil analysis), and fees needed to be formally registered. 
- But farmers don’t pay attention much or have little interest in becoming seed growers 
because it takes time , while if they plant and produce potato, they can sell immediately 
after harvest and get some profit once sold in the trading post (at Php70per kg). Some 
farmers want instant income, as short as 3 months.  
- If farmers venture into seed growing, it will take some time for them to earn some 
income, because they have to store seeds and wait for them to sprout. 
Visayas State University 
- Cassava is prone to mites and phytoplasma. 
- VSU recommended that we should focus more on impact in yield and quality, and 




- The movement to promote cassava is brought to by Dr. Lorenzo Carangyan. 
- VSU and CIP improved their partnership last 2016 on capacity building which dates 
back in the 80s. 
- There is a classical biological program from 1992-1995 which is the most successful 
program since until now, there is no chemical control for mites, as well as outbreaks. 
Notable milestones are the following: 
o Changing the production system 
o Transition from java brown to CMC40. 
o Development of nursery to contain tissue culture for cassava and other rootcrops 
and tubers. 
o Conventional 6 to 7 nodes, depending on the variety. 
o Two nodes are used for rapid propagation. 
- Tissue culture is utilized in order to find the solution for Kamote Kulot, but there are 
no other means because of preferred varieties. 
- The preferred variety is Super Bureau due to a couple of reasons: 
o Even with typhoon, it will be the only crop left. 
o It is resilient, VSP6, and predominant in Region 3. 
o There is a cartel-like market in Divisoria and Balintawak (in Manila) which 
maximizes Super Bureau. This problem is being observed since 2001. 
- The main problem for cassava is phytoplasma, which forced DA to develop chemical 
control. They have conducted an adaptability trial to determine the susceptibility 
through starch content, yield, dry matter with consideration to resistance to mites and 
diseases in Regions II, III, VII, and X. 
- The sweet type of cassava has a low HCN content, which is used for food. 
- If there’s a damage on the cassava, the HCN and other toxins will rise (hydroxic 
comerates) With the high hydroxic comerates comes the bitter type of cassava, which 
is used for feeds and processing. 
- For the sweetpotato, the problems are varietal improvement, pest and disease resistance. 
- There needs to be a control for weevils, which is a pheromone used as attractant of 
males so avoid reproduction. 
- Another problem is the procurement in public SUCs, which requires a minimum of 6 




- There should be a pre-planting treatment before planting and avoid distributing it as 
soon as possible in order to produce quality planting materials. 
- They should develop diagnostic kits to detect phytoplasma, which are serological and 
molecular means.  
 
Seed production for cassava 
- Cassava is a valid substitute for sugar, since cassava is flexible. 
- Cassava can be utilized for feeds and food. 
- Vascular streaking is critical for food but not for processing once damaged. 
- Matling Company is the biggest supplier, which is stationed in Lanao del Sur, providing 
premium quality starch with good R&D. 
- For Bukidnon, 72 variety is being produced. 
- The production depends on the pH of the soil. 
- Visayas gets its supply from Mindanao, usually Cagayan de Oro. However, there are 
also growers in Cebu. 
- Typhoon Pablo wiped out the ones given by VSU. 
- To propagate Lakan 1 variety, one of the projects is by Dr. Torno for cassava in Luzon, 




- There are 47 NSIC varieties, 48th is a regional variety which produces the biggest yield, 
however susceptible for phytoplasma. 
- For TWG, there is a must to rectify other information or add additional information. 
- The varieties 17, 25, and 30 has better eating quality accompanied with saline content. 
- Variety 30 is high yielding, resistant to scab, and short maturing. 
- Variety 17 is good for chips and other processed products.  
- The variety Wonder can survive extreme La Nina and El Nino, requires 70 days to 
mature, and has a high starch content. 
VSU is registered in NSIC, which have been able to support wages of labor. 
 




- The duties and responsibilities of NSIC (including NSIC registration and approval, 
among others) is under Republic Act No. 7308, known as “Seed Industry Development 
Act of 1992”. 
- NSIC varieties online are updated. The last approved varieties were: 2013 for cassava, 
2016 for sweetpotato, and 2007 for white potato. Approval for NSIC was deemed like 
a “beauty pageant”: it must be ensured that the variety submitted for approval is better 
than existing ones in the market. Yield is one of the major considerations. (see Annex 
2) 
- NSIC registration comes with three levels before being finally approved. First, it 
undergoes national cooperative test (NCT). This is evaluated by the technical working 
group (TWG) for the said crop/commodity from breeders, private seed companies, 
SUCs (on job order). After it passes the first level, this is endorsed to the Technical 
Secretariat, headed by the Executive Director, composed of the various head of the 
TWG. And finally, this submitted to the Council. At the moment, NSIC 
registration/approval is lifetime. NSIC is considering renewal of registration instead. 
- The length of the registration and approval depends on the maturity of the crop. 
- The benefits of being an NSIC recommended variety are: priority variety for 
government programs/projects, can be used as a collateral for loans 
- Another law related to seeds in the country is Republic Act No. 9168, known as the 
“Philippine Plant Variety Protection Act of 2002”. This provides propriety protection 
to breeder for 25 years. The requirements are: distinctness, uniformity and stability 
relative to a comparative variety. Trial is done for at least planting seasons. Inspections 
are done thrice, usually during vegetative, reproductive and harvesting stages. 
 
Seed multiplication  
- For potato, seed multiplication is through rooted/stem cuttings or tuber seed pieces 
sourced from mother plants propagated through tissue culture. Mass propagation of 
tissue-cultured mother plants is done in greenhouses to produce stem cuttings.  
- The Northern Philippines Root Crops Research and Training Center has undertaken  a 
project aimed to mass produce, commercialize, and promote approved processing 
potato varieties of good quality. The project was funded by the Bureau of Agricultural 




Program, through the Bureau’s National Technology Commercialization Program. It 
was found that potatoes harvested from tissue culture-derived planting materials 
yielded higher (double or triple) than those produced using traditional planting 
materials. In the long run, the use of these planting materials will help reduce the 
country’s importation of processing potatoes. 
- Production and distribution of potato seeds and planting materials were thru organized 
seed programs and linkages between agencies and the informal farmer-based seed 
system 
 
Seed marketing and dissemination  
Self-Reliant Team (SRT), La Trinidad, Benguet: importer of potato seeds (granola) 
- SRT is a cooperative that started in 2006 from Mindanao, Benguet is the last established 
and only branch survived. 
Each farmer contributes at least Php 5000 and maximum is 10% of the current total 
shares, and then the membership fee is Php 2000.  
- The cooperative also produces other crops. However, for potatoes, they import; they 
provide 135 mt of potatoes in 2012, which was their first time to import. 
- Last year (2018), the government gave potatoes to farmers during elections; it was 
undesirable which was outsourced from Canada. 
- After two years, they now outsource their potatoes from Holland 
- Last year, they have outsourced 50 mt of Arizona, which is called semi-Granola (more 
expensive than Granola), which is still less than the quantity demanded of farmers. It 
costs Php 130 per kilogram, which are 1st generation tubers. 
- It is called semi-Granola since only one company has the rights to use the brand name 
Granola. 
- SRT needs to control the imports to control the price of potatoes; Farmers can purchase 
Php 100 per kilogram and Php 20 per kilogram for overhead. 
 
For cassava: 
Cassava has limited supply so farmers can get any variety. 





- San Miguel Corporation is the biggest buyer for feeds. 
- Other buyers are the following: 
o Mclin (for starch) 
o Starch mills in Mindanao (Bohol closed down due to lack of supply) 
o Disung (Korean firm, starch) 
o Nestle (modified starch for non-dairy cream and sweetener for Milo) 
o Rhion 
- Lakan-2 is not from Pampanga; the supplier comes from Manila which passed for 
export as a native variety. 
- Dr. Torno in Pampanga supplies for Global Foods exported to USA. 
- For Mekeni, cold products are demanded to be exported to Japan for processing. 
- For Rhion, 72 (long maturing, 10-12 months), Lakan (long maturing), golden yellow 
(native, high concentration of dry matter, short maturing, 6 months, highly susceptible 
to diseases but tolerable for mites even with mediocre yield) 
- For Starch Mill, any variant will do as long as it has high starch content. 
- VSU gave 3 varieties to Marawi and Cotabato, which was earthquake stricken at that 
time. 
- The retailers dictate the preferred variety, taking into consideration shelf life.  
- The price for the seeds before starts at 3 for Php 1 when labor was cheap, but it 
transitioned to 2 for Php 1. 
- The problem of VSU revolves around the varietal improvement to marketing. 
o They should change focus, to demand-driven and functional products for 
varietal improvement. 
 Farmers have preferences. They go for demand driven, and 
consumer preferences. Kasapad, Karingkit, and Siete Flores: 
varieties native to Dulag, Leyte 
 
Adoption and use 
Potato Farmers 
- The type of seed farmers prefer is granola (white potato) because it is early maturing, 




- Their planting materials come from BSU-Northern PhilRootcrops Research Center, 
some from farmer-seed growers (not registered), and URC (given for free to farmers as 
part of the company’s CSR) 
- The challenge they face is the viral disease, and lack of planting materials 
- The average farmer plant on 2000 square meters. 
Sweetpotato Farmers 
- The type of seed farmers prefer is Super Bureau because of its resilience to typhoons, 
VSP6, and also predominant in Region 3; Other varieties that farmers plant and use for 
processing (camote chips) are kinerots, Taiwan, and inubi (NSICSp31,NSICSp25). 
- The challenge is the viral disease commonly called “kulot”. 
 
Cassava Farmers 
- The type of seed farmers prefer is Lakan (long maturing), golden yellow (native, high 
concentration of dry matter, short maturing, 6 months, highly susceptible to diseases 
but tolerable for mites even with mediocre yield). 
Cassava program is linked with sorghum through Memorandum of agreement Order No. 11, 
series of 2006 (from DA-RO8) 
- They have made the corn and cassava program, which is linked with sorghum through 
Memorandum Order No. 11, series of 2006 by the decision of the central office. 
- They obtain planting materials from VSU, which are deemed insufficient for their 
demand. 
- The program has been running for 5 years, which is given for free by DA as an 
alternative for corn. 
- They have recommended the planting of peanuts or monggo, which are nitrogen fixing 
crops, after cassava since the latter is a soil-depleting crop. 
- Multi-crop can be implemented through proper spacing, but rotational cropping is more 
advised. 
- The crops can survive droughts. It also should be rainfed since it should avoid constant 







As shown in Figures 3 and 4, data on production of potato has expanded rapidly from 2006 to 
2009, and then was stagnant for some years, and went up again in 2016. The growth can be 
attributed to area expansion and also to changes in yield. The government also supported the 
establishment of a seed production scheme  in the highlands of Northern Luzon. The seed 
production system is linked to different agencies and to organized as well as informal farmer-
based seed systems. They produce basic seed supply for multiplication of quality seeds and 
planting materials. Proper post-harvest handling and storage, and also pre-planting treatment 
could slow the rate of degeneration of seeds.  
The seed supply chain begins with the provision of adequate varieties for the seed supply 
system, moving from foundation planting materials to sufficient supply of basic seeds or seed 




The Philippine seed system starts with the provision of adequate varieties, and the creation of 
seed supplies that includes the organization of farmer cooperators who are in charge of quality 
control and bulk multiplication.  
There exist gradual build-up of diseases in seed stocks farmers are obliged to replace their seed 
stocks periodically. The source of replacement seeds is scarce since supply of  certified seeds 
from government institutions is not enough. Supply of seeds and planting materials come from 
famers’ harvest that was saved by themselves, neighbors, or relatives. It could also come from 
private seed traders whose seed or planting material may come from an unknown farmer with 
no guarantee of quality or certification. The main problem with this kind of informal seed 
system is that pests and diseases can be transmitted along with the seed or planting material, 
which result to seed degeneration, and declining yields. Based on interviews with experts, even 
if farmers buy or acquire certified high quality first generation seed (G0) and then the next 
generation are vegetatively propagated by farmers, these next generation seeds might 






Table 15. SWOT Analysis 
Strengths and Opportunities (low-lying fruits) 
Maximized strategies 
 
The government should ensure sufficient and 
year-round supply of good quality seeds and 
planting materials 
Strengthen regulatory services and international 
regulatory cooperation, and Good Regulatory 
Practice 
Strengths/Opportunities 
The following strengths were identified by 
farmers and other stakeholders: 1) Availability of 
high yielding varieties, in the case of potato, high 
yielding and resistant to late blight and have 
favorable eating qualities; in the case of 
sweetpotato, orange-fleshed cultivars with 
resistance to sweetpotato virus; 2) Crop 
protection and production practices/methods to 
slow the rate of degeneration of the seed. These 
methods include proper post-harvest handling 
and storage, field or post-harvest selection, and 
pre-planting treatment’ 3) Availability of 
assistance from government institutions on 
trainings on good agricultural practices; 4) 
government financial assistance, low interest, 
and/or longer gestation credit programs; 5) Ideal 
climate conditions for potato, sweetpotato, and 
cassava; 6) Availability/use of tissue cultured 
planting materials (although there is shortage of 
supply). 
 
Opportunities vs Weaknesses (Mid-low lying 
fruits) 
Aggressive strategies 
Ensure availability of certified seeds not only 
from the government but also from private 
sector and farmer cooperators 
Intensify investment in infrastructure for greater 
connectivity between regions. Government 
support is immediate for efficient logistics and 
infrastructure for whole seed value chain, and 
improved regulatory environment for faster flow 
of goods within the domestic markets.   
 
Opportunities include 1) increasing demand in 
the domestic market; 2)  increasing awareness of 
the public on health benefits from potato, 
sweetpotato 
Weaknesses of potato production were 
enumerated as follows: 1) Lack of supply of 
certified seeds resulting in shortage of seeds and 
timeliness of delivery; use of certified seeds 
increases productivity of potato; 2) Seasonality 
in the production of potato, which result to low 
profitability because prices are low during 
harvest season and high during the growing 
season; 3) Lack of farm to market roads and 
inadequate logistics contribute to post-harvest 
losses due to damages and bruises on skin that 
could occur during transport; 4) Inadequate cold 
chain facilities (given that potato has a short 
shelf life; 5) High transportation cost; 6) Lack of 
access to financial assistance 
Strengths vs Threats (mid-lying fruits) 
Calculated strategies 
Intensify public-private partnership on R&D, 
including development of incubators, 





universities, research institutions, and 
industries. 
Continue investments in adequate laboratories 
to ensure sustainable production of safe and 
good quality seeds and planting materials 




The strengths and opportunities under input 
provision of potato, sweetpotato, and cassava 
are identified as follows: availability of 
government financial assistance, low interest, 
and/or longer gestation credit programs; ideal 
climate conditions, soil suitability for production; 
superior quality, high yielding varieties; 
availability/establishment of cluster, 
government and/or village level nurseries; and 
availability/use of tissue cultured planting 
materials can significantly improve yield. 
 
Early Generation Seed Production 
In farming, the following strengths and 
opportunities were identified by stakeholders:: 
availability of new and/or matured technologies, 
farming systems increasing productivity & 
reducing pest and diseases; and assistance from 
government on trainings on GAP, IPM, 
sustainable farming. 
 
Threats and Weaknesses (High-lying fruits) 
Minimized strategies (learning from the threats 
minimizing weaknesses) 
Strengthen regulation and strict enforcement of 
plant quarantine; 
Pest monitoring and early warning mechanism 
for pest and disease infestation 
Establishment of cold storage facilities and 
improve transport  
Sweetpotato 
Prevalence of pests and diseases 
Diseases of sweetpotato, such as weevil, which 
are by far the most destructive pest of the 
sweetpotato plant, and “kulot” or leaf roll; same 
case with cassava’s witches broom, and potato 
cyst nematode and bacterial wilt; 
Short shelf-life for potato and sweetpotato 
Limited supply of planting materials 









Audet-Belanger, G., Thijssen, M.H., Gildemacher, P., Subedi, A., De Boef, W.S. and W. Heemskerk. 
(2013). Seed value chain analysis. “ISSD Technical Notes Issue No. 2.” Center for Development 
Innovation Wageningen UR, Wageningen & Royal Tropical Institute, Amsterdam. 
Bureau of Plant Industry [BPI]. “BPI Office Divisions.” Accessed on 13 September 2019 at 
http://bpi.da.gov.ph/bpi/index.php/bpi-office-divisions 
Department of Agriculture [DA]. (1992). “Implementing Rules and Regulations of Republic Act No. 
7308 (Otherwise known as the Seed Industry Development Act of 1992).” 
Ken Research Pvt. Ltd. (2017). “Philippines Seed Industry Outlook to 2021 - Rising Government Support 
to Improve Agriculture Sector with Demand for Hybrid Seed to Foster Growth.” Accessed on 
13 September 2019 at https://www.kenresearch.com/agriculture-and-animal-
care/seed/philippinesp-seed-industry-report/80167-104.html 
Schiffer, E. International Food Policy Research Institute, (2007). Net-map toolbox. Retrieved from 
website: http://netmap.wordpress.com/ 
Sicat, S.R., Altoveros, N.C., and T.H. Borromeo. (2003). “FAO/Government Cooperative Programme: 
Final Report on the Establishment of the National Information Sharing Mechanism (NISM) on 
the Implementation of the Global Plan of Action (GPA) for the Conservation and Utilization of 
Plant Genetic Resources for Food and Agriculture in the Philippines.” Field Document No. 
2006/05. Accessed on 14 September 2019 at http://www.fao.org/pgrfa-gpa-
archive/phl/docs/FinalReportNISM.pdf 
Sammut-Bonnici, T., & Galea, D. (2014). SWOT Analysis. In C. L. Cooper, Wiley Encyclopedia of 
Management (Vol. 12). John Wiley & Sons, Ltd. doi:10.1002/9781118785317.weom120103 
 Sombilla, M.S. and K.P. Quilloy. (2013). “Role of Seed in Transforming the Agriculture in the 
Philippines: A Focus on Rice” [PPT]. International Food Policy Research Institute. Accessed on 






ANNEX 1: Guide Questions 
NOTE: seed/variety here refers to cassava, sweetpotato, potato 
  
Research Institutions 
Genetic resource management and varietal development 
 
Do you have any idea if new varieties are developed and registered to NSIC in recent years (1-3years) 
 
How do our (seed) varieties compare to those in other countries? 
 
What are the "main/major" varieties used in the market and considered preferable? 
 
What are the strengths and weaknesses of these varieties in terms of production (by our farmers), and 
consumption (by consumption either industrial or home) 
 
From what you have known, do our farmers have access to these? What is the proportion of farmers 
using certain varieties? 
  
 
What is the process of varietal development for seeds? 
 
Where do we source seeds for varietal improvement? Is it from existing varieties available in the 
country or imported abroad? 
 
What are the processes for varietal improvement? From laboratory up until NSIC registration and 
approval? Then marketing to farmers? 
 
How long does it usually take for each stage in the varietal improvement process? What abou their 
respective cost? Where do you usually get your funds?  
 
Any government agency which monitors/plans/evaluate R&D on this? What are their roles and how 
does it affect your laboratory work? 
 
What are the usual problem you encounter in relation to your laboratory works? How about the 
challenges you face with the current government policies and programs in relation to genetic resource 
management and varietal improvement? 
  
Early generation seed production, seed multiplication, and seed marketing and dissemination  
 
How do you conduct field trials and tests? Who are your collaborators? 
 
After successful field trial, and NSIC registration and approval, do you still consider seed dissemination? 
 
How do seed companies and nursery operators get a hold of new varieties? Do the government provide 
program and policies related to this? 
  
Seed companies 
Genetic resource management and varietal development 
 
Do you have any idea if new varieties are developed and registered to NSIC in recent years (1-3years) 
 
How do our (seed) varieties compare to those in other countries? 
 
What are the "main/major" varieties used in the market and considered preferable? 
 
What are the strengths and weaknesses of these varieties in terms of production (by our farmers), and 





From what you have known, do our farmers have access to these? What is the proportion of farmers 
using certain varieties? 
  
 
Are you involved in genetic resource management and varietal development? Do you have 
programs/activities related to these? 
 
Do you have contact/collaborations with research institutions involved in genetic resource 
management and varietal development? 
  
Early generation seed production, seed multiplication, and seed marketing and dissemination  
 
How many years have you been selling seeds? 
 
How do you find out about varieties? 
 
What information do you have about seed? (variety name, source, production traits, consumption 
traits) 
 
What of this information do you provide buyers? 
 
Which varieties do you sell the most? Why 
  
 
Who are the major players in the industry? Any idea on their products/share in the market? What 
activities/services do they provide? 
 
Are you aware of informal/small industry players? 
 
Do you have government accreditation or certification related to the services you provide? 
 
What are the challenges you face related to prevailing government policies/programs? 
  
 
As part of the input market, what are the problems in the output market which affected you? 
  
 
What type of seeds are you distributing? 
 
What is the volume of seeds you sell each year? 
 
What price do you sell your seed at? 
 
Do you sort and sell seed based on quality levels? 
 
How do you establish your selling price (other vendors, buyers' demand, costs, location, time of the 
year)? 
 
Where do you procure your seed from (region and whom)? Price and volume? 
 
Do you have your own nurseries or you collaborate with independent nursery operators? 
 
What are the characteristics of the farmers/buyers who avail of your product? 
 
Are there any government subsidy? Was there a time for a government subsidy on seeds? 
 
How does the subsidized seed system work, if there is any? 
 
What do you think would happen if such government program/policy/project is removed? 
 
If there is no existing government program/policy/project in the seed industry or the 






How do you market seeds? Do you have contact with farmers, farmer organization, nursery operators? 
 
Are you aware of any specific farmer's behavior related to the production on 
cassava/sweetpotato/potato? 
 
Are you aware of the challenges faced by farmer's related to the production on 
cassava/sweetpotato/potato? 
 
Do you provide extension services? What are the problems referred to your extension officers? 
  
 
DO you provide credit or financial products related to your products? What kind of sales arrangement 
do you have? (cash, credit, discounted for bulk, discounted for preferred customer, etc.? 
 
Are you aware of any government projects related to seed subsidy/dissemination? 
  
Nursery operators 
Seed multiplication, and seed marketing and dissemination  
 
How many years have you been selling seeds? 
 
How do you find out about varieties? 
 
What information do you have about seed? (variety name, source, production traits, consumption 
traits) 
 
What of this information do you provide buyers? 
 
Which varieties do you sell the most? Why 
  
 
Who are the major players in the industry? Any idea on their products/share in the market? What 
activities/services do they provide? 
 
Are you aware of informal/small industry players? 
 
Do you have government accreditation or certification related to the services you provide? 
 
What are the challenges you face related to prevailing government policies/programs, including 
certification? 
 
Does a government unit inspect your activities? How often and what are they usually inspecting? 
  
 
What type of seeds are you distributing? 
 
Do you sort and sell seed based on quality levels? 
 
What is the volume of seeds you sell each year? 
 
What price do you sell your seed at? 
 
How do you establish your selling price (other vendors, buyers' demand, costs, location, time of the 
year)? 
 
Where do you procure your seed from (region and whom)? Price and volume? 
 
Do you have your own nurseries or you collaborate with independent nursery operators? 
 
What are the characteristics of the farmers/buyers who avail of your product? 
 
Are there any government subsidy? Was there a time for a government subsidy on seeds? 
 





What do you think would happen if such government program/policy/project is removed? 
 
If there is no existing government program/policy/project in the seed industry or the 
commodity/output market, what should be implemented 
  
 
How do you market seeds? Do you have contact with farmers, farmer organization, nursery operators? 
 
Are you aware of any specific farmer's behavior related to the production on 
cassava/sweetpotato/potato? 
 
Are you aware of the challenges faced by farmer's related to the production on 
cassava/sweetpotato/potato? 
 
Do you provide extension services? What are the problems referred to your extension officers? 
 
DO you provide credit or financial products related to your products? What kind of sales arrangement 
do you have? (cash, credit, discounted for bulk, discounted for preferred customer, etc.? 
 
Are you aware of any government projects related to seed subsidy/dissemination/credit? 
  
 
Are you aware other industry players aside from seed companies, farmer organization and farmers? 
 




What are the type of seeds you prefer? 
 
Why do you prefer such variety? (Seed attributes; any existence of government programs for different 
seed types, if any 
 
How often do you purchase seed? 
 
Why do you discontinue or continue growing such variety? 
 
What are the challenges you face with the seeds? How about production? Marketing? 
  
 
Can you describe the role of the people you interacted with in growing cassava/sweetpotato/potato? 
  
 
Are there any government subsidy? Was there a time for a government subsidy on seeds? 
 
How does the subsidized seed system work, if there is any? 
 
What do you think would happen if such government program/policy/project is removed? 
 
If there is no existing government program/policy/project in the seed industry or the 










ANNEX 2: NSIC-registered varieties for cassava, potato and sweetpotato 









Local Name Agency/ Developer 
Yield 
(t/ha) 
Maturity Period            























































V Cv-3   ViSCA 
26.30 to 
30.20 




























Local Name Agency/ Developer 
Yield 
(t/ha) 
Maturity Period            



























































SM 808-1 LSU White 
Phil. Rootcrop, 
LSU 



















KU 50 LSU Hi-Dry 
Phil. Rootcrop, 
LSU 

























































Local Name Agency/ Developer 
Yield 
(t/ha) 
Maturity Period            






















































32.80 10 to 12   42.90% Low 32.80% 
34 2005 
NSIC 2005 










































Sultan 10 UPLB 40.00 10 36.40% n.a. Low 26.80% 
40 2006 
NSIC 2006 
Cv 41  
CG 97-09-
23 




































Local Name Agency/ Developer 
Yield 
(t/ha) 
Maturity Period            




































Rayong 72 Rayong 72 
Phil. Rootcrop, 
VSU 
31.5 10 to 12 n.a. 45.70% Medium 30.20% 
 












Reaction to Pest 
Method of Utilization for which 
















UPL Cv-1       
n.a. 
  R   
  




UPL Cv-2       
n.a. 
  R   
  




UPL Cv-3       
Adapted to wet and dry 
season MR R   
  




V Cv-1       
Best grown in 
Mindanao but can be 
grown in all regions 
R R     




V Cv-2 White   Pink 
n.a. 





UPL Cv-4 White   Cream 
n.a. 














V Cv-3 White   Brown 
  





PSB Cv-10 Yellow   white 
Performs well in 
tropical rainforest 
specially in Mindanao 
















Reaction to Pest 
Method of Utilization for which 


















White n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. But seems 
to perform best in 
Southern Mindanao 
MR MR MR   
It is sweet and therefore can 






Cream n.a. Pink 
Can be grown in all 
regions of the 
Philippines. But seems 
to perform best in 
Southern Mindanao 
MR   MR   
It is sweet and therefore can 






White Cream Cream 
Adapted for growing in 
all regions in the 
Philippines. 
MR   MR   










Adapted for growing in 
all regions in the 
Philippines. 
MR   MR   







White n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. But seems 
to perform best in 
Southern Mindanao 
MR   MR   







White Pink Brown 
Adapted for growing in 
all regions in the 
Philippines. 
MR   MR R 
Ideal as a table variety and 







n.a. n.a. n.a. 
Adapted for growing in 
all regions in the 
Philippines. 
MR   MR   







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
MR   MR   





SM 808-1 White Pink Brown 
Can be grown in all 
regions of the 
Philippines. 
MR R R R 






n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
MR MR MR MR 
















Reaction to Pest 
Method of Utilization for which 
















SM 818-1 White Cream 
Dark 
Brown 
Adapted for growing in 
all regions in the 
Philippines. 
R R R R 





KU 50 White Cream Cream 
Adapted for growing in 
all regions in the 
Philippines. 
R R R R 







White Pink Cream 
Can be grown in all 
regions of the 
Philippines. 
MR R R R 







White Cream Cream 
Can be grown in all 
regions of the 
Philippines. 
R R R R 







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
MR R R R 







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
MR R R R 







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
R R R R 







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 







White Cream Cream 
Can be grown in all 
regions of the 
Philippines. 
R R R R 
For feeds, food, flour and 







n.a. n.a. n.a. 
Can be grown in all 
regions of the 
Philippines. 
R R R R 
It is sweet and therefore can 









Can be grown in all 
regions of the 
Philippines. 
MR R R R 
Multipurpose yellow variety 
















Reaction to Pest 
Method of Utilization for which 


















      
Can be grown in all 
regions of the 
Philippines. 
R R R R 









Can be grown in all 
regions of the 
Philippines. 
R R R R 
White variety for feed, flour 
and starch processing 
34 2005 
NSIC 2005 
Cv 35  
CMR 37-
24-1 
White Cream Cream 
Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
R R R R 












Can be grown in all 
regions of the 
Philippines. 
R R R R 









Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
MR MR MR MR 
Ideal as a table variety and 










Can be grown in all 
regions of the 
Philippines. 
R R R R 
For feeds and starch source. 
40 2006 
NSIC 2006 






Can be grown in all 
regions of the 
Philippines. 
MR R R R 
Industrial variety for feed and 









Can be grown in all 
regions of the 
Philippines. 
R R R R 
Ideal as a table variety and 










Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
R R R R 
















Reaction to Pest 
Method of Utilization for which 





















Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
R R R R 










Can be grown in all 
regions of the 
Philippines. 
R R R R 







White White Cream 
Has excellent 
performance in Luzon 
and Visayas region 
R   R R 





CBB= Cassava Bacterial Blight MR= Moderately Resistant 
HCN= Hydrogen Cyanide MS= Moderately Susceptible 
I= Intermediate R=Resistant 
LSU= Leyte State University S= Susceptible 
VSU= Visayas State University UPLB= University of the Philippines Los Baños 















































UPL Sp-1   UPLB 23.4 110 to 114 
    




UPL Sp-3   UPLB 17.7 100 to 135 
37.50% 30.00% 




VSp-3   ViSCA 16 100 to 135 
35.00% 27.00% 




VSp-1   ViSCA 21.9 100 to 135 
26.60% 21.70% 




BPI Sp-1   BPI  18.5 100 to 135 
23.50% 19.70% 




VSp-2   ViSCA 19 100 to 135 
33.00% 27.00% 




VSp-4   ViSCA 15.4   
    




BPI Sp-3   BPI  14.9 120 
    




UPL Sp-5   UPLB 13.4   
    




UPL Sp-2   UPLB 13.2 90 to 120 
    




VSp-5   ViSCA 16.2 90 to 120 
    




VSp-6   ViSCA 
18.73 to 
26.01 
110 to 115 
    




PSB Sp-11   ViSCA 
15.44 to 
20.30 
110 to 115 
    


































  ViSCA 
11.31 to 
14.35 
110 to 115 
30.32 29.90% 





























































































BSU Sp 02 
Benguet 
1 
























































































































































NSIC-registered crops varieties of sweetpotato (Ipomea batatas) [Cont…] 





























UPL Sp-3  R  






VSp-3  MR  



















VSp-1  MR  






BPI Sp-1  S  






VSp-2  R  














UPL Sp-5    
Grows well in all regions of the Phils., 
better during dry season 












VSp-6     
High root yield, flesh yellow orange with 
Vitamin A, recommended for animal feed and 





PSB Sp-11    Performs well in acid upland areas 
Much higher fresh root yield than the 
recommended variety (UPL Sp-1), used for 




Red Wonder  R MR  
Slightly higher yield than the recommended 




VSp-8  MR  Performs well in acid upland areas 
Slightly higher yield than the recommended 









PSB Sp-16  R MR 
Adapted to growing in lowland 
conditions 
Good for human consumption, highly 












Pests Agro-climatic, cultural adaptations Remarks and other Varietal Characteristics 
Scab Weevil 
21 1995 
NSIC 1995 Sp 
18 
90-06-03 UPL Sp-8 R MR 
Can be grown in all regions of the 
Philippines. 
Highly recommended for fruitlike products 
and delicacies, creeping growth habit, cordate 
leaf, acute tip, skin peach, flesh orange, high 
vitamin A, low dry matter content 
22 1997 
NSIC 1997 Sp 
20 
LG 19A-10 PSB Sp 20 MS MS 
Generally performs well in plain and 
hilly conditions 
Good eating quality 
23 1997 
NSIC 1997 Sp 
21 
PSB Sp-21 UPL Sp 10 R R 
Adapted for growing in all regions in 
the Philippines. 
Early vigor, rapid vining ability, good eating 
quality, for table use, feeds and processing 
24 2000 
NSIC 2000 Sp 
22 
SG 94-13-03 UPL Sp 12 MR MR 
Adapted for growing in all regions in 
the Philippines. 
For table consumption and industrial purpose 
25 2000 
NSIC 2000 Sp 
23 
SG 94-17-17 UPL Sp-13 R R 
Adapted for growing in all regions in 
the Philippines. 
Good for table use 
26 2001 
NSIC 2001 Sp 
24 
SG 96-35-03 UPL Sp-14 MR MR 
Adapted for growing in all regions in 
the Philippines. 
For table use 
27 2002 
NSIC 2002 Sp 
25 
JK 018 LSU Purple MR MS 
Adapted for growing in all regions in 
the Philippines. 
For table use and processing jam and other 
delicacies 
28 2003 
NSIC 2003 Sp 
26 
JK 024 LSU White R MR 
Generally performs well in plain and 
hilly conditions 
Has good eating quality and can be used for 
sweetpotato jam and other delicacies 
29 2003 
NSIC 2003 Sp 
27 
BSU Sp 02 Benguet 1 R R 
Adapted for growing in all regions in 
the Philippines. 
Has good eating quality and can be used for 
sweetpotato jam and other delicacies 
30 2004 
NSIC 2004 Sp 
28 
SG 98-03-02 UPL Sp-7 R R 
Adapted for growing in all regions in 
the Philipines. 
Can be used as starch and feeds. 
31 2004 
NSIC 2004 Sp 
29 
SG 98-18-01 UPL Sp 9 MR MR 
Adapted for growing in all regions in 
the Philippines. 
For table use 
32 2004 






Generally performs well in plain and 
hilly conditions with adequate soil 
fertility and moisture 
For table use and for processing 
33 2005 
NSIC 2005 Sp 
31 
SG 99-09-02 UPL Sp-11 R R 
Adapted for growing in all regions in 
the Philippines. 












Pests Agro-climatic, cultural adaptations Remarks and other Varietal Characteristics 
Scab Weevil 
34 2011 
NSIC 2011 Sp 
32 
SG02-07-5 UPL Sp-13 MR R 




NSIC 2011 Sp 
33 
JO6-11-10 VSU Yellow R MR 
Generally performs well in plain and 
hilly conditions. 
Has good eating quality and can be processed. 






Generally adapted to all growing 
regions in the Philippines with 
adequate soil fertility and moisture 
Good material for processed products 
requiring high starch and high dry mater 
content 




Generally adapted to all growing 
regions in the Philippines with 
adequate soil fertility and moisture 
Good material for processed products 
requiring high starch and high dry mater 
content 




Generally adapted to all growing 
regions in the Philippines with 
adequate soil fertility and moisture 
Good material for processed products 
requiring high starch and high dry mater 
content 




Generally adapted to all growing 
regions in the Philippines with 
adequate soil fertility and moisture 
Good material for processed products 




BSU- NPRCRTC= Benguet State University- Northern Philippines Root Crops Research and Training Center R= Resistant 
HCN= Hydrogen Cyanide MR=Moderately Resistant 
IPB-UPLB= Institute of Plant Breeding- University of the Philippines Los Baños MS= Moderately Susceptible 
LSU= Leyte State University UPLB= University of the Philippines Los Baños 
VSU- Visayas State University (VSU)  
  





Annex Table 3. NSIC-registered crops varieties of white potato (Solanum tuberosum) 






















































n.a. n.a. n.a. n.a. n.a. 





10 1994 NSIC 1994 Po 02 Agria BPI-BNCRDC 22.58 80-90  18.80 Deep Yellow Yellow/Rough Round to Oval 
11 1994 NSIC 1994 Po 03 Kennibec BPI-BNCRDC 21.17 90-100  18.90 Whitish Yellowish/ Smooth 
Elliptic to 
Oblong 
12 1997 NSIC 1997 Po 04 
BSU Po3 
(Igorota) 
BSU- NPRCRTC 23.7 100-120  18.21 Pale Yellow Yellow 
Round to 
Round Oval 
13 1997 NSIC 1997 Po 05 
BSU Po4 
(Solibao) 
BSU- NPRCRTC 24.4 100-120  18.21 Cream Brownish Oblong Oval 
14 2000 NSIC 1997 Po 06 Raniag MMSU  17.23 83 18.04 Pale Yellow Brown n.a. 
15 2004 NSIC 2004 Po 07  Ganza BSU- NPRCRTC 19.68 n.a. 17.18 Light Yellow Cream Oblong Oval 
16 2007 NSIC 2007 Po 08 
Bengueta 
Patatas 
BSU- NPRCRTC 23.8 120-150 19.00 Yellow Light Yellow Round Oval 



















Reaction to Pests 






















Granola n.a. n.a. 
Adapted for 
highlands   
  
Firm, slight to average color 




B-71-240-2 n.a. n.a. 
Adapted for 
highlands 




I-1035 n.a. n.a. 
Adapted for 
highlands 
R   





T-204 n.a. n.a. 
Fast bulk rate if 




MR   
Very big tuber, low 
degeneration rate, stability to 









Adapted to both 
lowlands and 
highlands 
MR   
Fairly mealy, free from 
discoloration after cooking, 
highly acceptable by 
processors 





  HR 
For French fries, chips and 
table use 





  MR 
For French fries, chips and 
table use 
11 1994 NSIC 1994 Po 03 Kennibec n.a. n.a. 
Grown under 
highlands 
    
High yielding and potential 
















Reaction to Pests 




















For French fries, chips and 
table use; Good tuber shape, 
flesh color and high dry 
matter content 











For French fries, chips and 
table use; Good tuber shape, 
flesh color and high dry 
matter content 
14 2000 NSIC 1997 Po 06 Raniag n.a. n.a. 
Can be grown in 
lowland but most 
preferred in 
Regions I and II   
  
For French fries, chips and 
table use; Good tuber shape, 
flesh color and high dry 
matter content 
15 2004 NSIC 2004 Po 07  Ganza 





performs well in 
hilly conditions 
with soil of 
adequate fertility 
and moisture 
MR MR For table use 





Can be grown in 
CAR 
HR   
For French fries, chips and 
table use 
17 2007 NSIC 2007 Po 09 Gloria Patatas Shallow n.a. 
Can be grown in 
CAR 
HR   




 BPI-BNCRDC= Bureau of Plant Industry-Baguio National Crop Research and 
Development Center MMSU- Mariano Marcos State University 
BSU- NPRCRTC= Benguet State University- Northern Philippines Root Crops Research 
and Training Center MR=Moderately Resistant 
CAR= Cordillera Administrative Region MS=Moderately Susceptible 
HR= Highly Resistant n.a.= not available 
I=Intermediate R=Resistant 




Annex 3 Documentation of Field Visits and FGD/KIIs 
 
   
Dr. Tiongco asked questions to UPLB-IPB Researchers 
 
Dr. Tiongco posed with Dr. Anit of PCAARRD after the KII 
   






















Brief courtesy call and interview with Benguet PAO staff 
   













With SRT La Trinidad Coop of Benguet staff              KII with TAU-RRTC Director Laranang 
 
With Tarlac sweetpotato coop members 
 
Dr. Tiongco briefly explained the study to Zambales cassava coop members 
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